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a lot of time, but paradoxically it 
has become more difficult to access 
old references, which is a pity. 
Publicly-funded research should be 
more widely and easily accessible: 
public funds are used to produce the 
research, to pay for its publication, 
and to pay again to read scientific 
papers, with the profit of scientific 
publishers going to shareholders 
rather than back to science and 
education. Funding agencies and 
scientific publishers will hopefully 
find a better balance in the next few 
years. 
What is your greatest ambition? I 
would like to contribute to bringing 
together the physiology of the 
whole organism and cognitive 
neuroscience — to get a glimpse of an 
integrated living and thinking human 
organism, not just a free-floating 
brain disconnected from its biological 
surroundings. I still have something 
like 25 years of research lying ahead 
of me to give it at least a try!
What do you think are the big 
questions to be answered next in 
your field? We are still missing a 
unifying theory of the mind… but 
this has been a challenge for about 
2000 years and will likely not be 
solved in the short-term. Perhaps in 
a distant future biology, medicine, 
psychology and philosophy will be 
able to fit together more seamlessly. 
A starting point is certainly to try to 
integrate findings and theories across 
explanatory scales, from dynamics 
of large-scale networks down to 
spikes in single cells. Something that 
would also probably help in the field 
of cognitive neuroscience would be 
to separate more clearly theories 
from experiments. Some papers 
present exciting new theoretical 
ideas, but back them up with poorly 
designed experiments. Conversely, 
some experiments that report an 
unexpected and intriguing finding 
tend to be dismissed because they 
do not fit easily within any existing 
theory. The necessary dialogue 
between theories and experiments 
would be more fruitful and rigorous if 
they were sometimes developed and 
tested separately. 
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To write a good book you need at 
least two things — an interesting 
story and a target audience. Daphne 
Fairbairn’s book, Odd Couples, 
certainly has an amazing story to 
tell. It is a tale replete with some 
of the most extraordinary sexual 
differences found in nature. From the 
familiar elephant seals and bustards, 
to the far more obscure bone-eating 
worms and anglerfish. It is also a 
tale whose telling has a long history, 
with both Darwin and Wallace — and 
certainly scholars that preceded 
them — famously disagreeing about 
the causes of sexual dimorphism, 
so Fairbairn is following in some 
eminent footsteps. However, this is 
an area that has occupied much of 
her academic career [1], and a good 
bit of her time before academia, as 
we learn in the book’s Introduction, 
and it seems that in Fairbairn’s 
mind, Darwin and Wallace largely 
share first prize in their debate 
about the causes of dimorphisms, 
as ecological and sexual selection 
are both invoked as causal agents of 
sexual differences.
This position adopted by Fairbairn 
reflects a modern and sensible 
attitude toward sexual dimorphism, 
and, when presented in this 
balanced way, helps make the book 
such an easy and enjoyable read. 
Being a biologist, I also greatly 
enjoyed the lack of hand-waving 
looseness that often permeates 
books about the sexes, as political 
agendas take primacy over hard 
data. Not that I always agree with 
everything said in this book — I 
do not know when ‘the moment of 
conception’ is, for example. Is it 
Book reviewfusion, decondensation, karyogamy, 
or is it something else — and to be 
honest, I think Fairbairn missed a 
bit of a trick in Chapter 2, which 
is her discussion of “The roots of 
sexual differences”. I so wished she 
had included something on why 
we have sexes in the first place, 
why females typically care more 
for offspring than males, and a bit 
about the evolutionary conflict that 
plays out because of the divergent 
selection on females and males 
could also have been included. 
Explanations for each of these 
questions are relatively simple [2,3]. 
For example, females typically care 
for their young more than males do 
because females know offspring 
are theirs, while the converse is not 
true — paternity is rarely certain — 
and wasting paternal resources 
on offspring you did not sire is not 
evolutionarily advantageous [4]. 
These topics are all intimately linked 
to the themes discussed in the book 
and would have made the story even 
more amazing in my view, as these 
are matters that generally fire up lay-
folk and biologists alike.  
However, this is Fairbairn’s book, 
not mine, and these criticisms are 
churlish when the book is considered 
as a whole, so please ignore 
them because the book is really 
interesting. My favourite chapters 
certainly included discussion of the 
less familiar taxa, particularly the 
bone-eating worms whose biology is 
wonderfully bizarre. These creatures 
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Sexual dimorphism: An insect example of 
sexual dimorphism, with the male dung fly 
much larger and more conspicuous than 
the female. This is rather rare as across all 
animals females are typically larger than 
males.devour whale bones, which, as you 
can imagine, are pretty rare in the 
vast oceanic expanses that cover 
much of the planet. The sex of the 
worms is probably environmentally 
determined, where larval worms 
that land on dead whales become 
female, and where larvae that, in 
turn, land on the females change 
into the tiny dwarf males. Males 
continue to live on the females’ 
bodies until their energy reserves 
are exhausted — largely from sperm 
production. This lifestyle is not too 
dissimilar to the anglerfish that 
inhabit the darkest depths of our 
oceans. In this case, males, some 
500,000 times lighter than females, 
also attach themselves to their 
partners, but in this case take on 
a more parasitic role, effectively 
burrowing into the female’s body 
to become a permanently attached 
sperm supply. 
Even the (seemingly) more familiar 
species, like the elephant seals, 
spiders and barnacles, have truly 
astounding elements to their biology. 
Elephant seals are fully aquatic 
while at sea and can dive to depths 
of more than a kilometer in search 
of prey. Some males, including the 
spiders discussed, simply curl up 
and die after mating — insert joke 
here — because once mated they 
lose the ability to mate again and, 
from an evolutionary perspective, 
once this happens they are dead 
anyway. And the images of the 
tiny male barnacles that are, for all 
intents and purposes, penises with 
bodies, are only rivaled by those 
of male blanket octopuses with 
reproductive organs longer than 
their bodies. And these are just small 
snippets of the incredible biology 
and natural history that permeates 
the book.
I also greatly enjoyed the 
penultimate chapter on the diversity 
of sexual differences. This chapter 
presents a rapid tour through the 
whole gamut of sexual differences 
seen in nature and tells us how often 
females are bigger, and how often 
males, and generally why. For those 
that do not know, it turns out that 
the dimorphic pattern we see in 
humans — with males being slightly 
larger than females — is pretty rare, 
and many characters differ between 
the sexes other than just the obvious 
primary sexual organs and body 
size. These characters include differences in body shape, colour, 
and appendages like antennae and 
wings.
The key skill in this and all the 
preceding chapters of the book is 
the ability to explain to the reader 
why sexual differences exist and 
to provide a unifying framework 
for the wealth of data presented. 
To not give too much away, and to 
simplify the explanation provided, 
Fairbairn suggests that larger 
female size is typically favoured 
when larger females produce more 
eggs — have higher fitness — and 
larger male size is favoured 
when bigger males are better at 
monopolising or accessing females 
(or more strictly, their eggs). And 
this gets us back to my crude 
characterization of Wallace and 
Darwin’s disagreement, because 
the increased fecundity favouring 
larger females can be thought of as 
natural selection on size, which can 
be caricatured as a more Wallacean 
view, while the mating advantage 
to male size is Darwin’s sexual 
selection explanation for sexual 
differentiation. 
In any case, sexual dimorphism 
must ultimately be the result of 
sexually antagonistic selection, and, 
as noted above, this antagonism 
generates ontogenetic sexual 
conflict, as genes favoured in one sex 
are disadvantaged in the other [5]. 
Human hip width has been promoted 
as an example of this conflict, 
with male hip width optimized for 
locomotion, and females for both 
child birth and locomotion, setting 
up an evolutionary sexual tug-o-war 
over hip width. 
There are a number of interesting 
consequences of this type of 
conflict and these consequences 
are subject to considerable current 
debate in the primary literature. 
For example, does sex-limited 
trait expression quell ontogenetic 
conflict, and how important is 
gene duplication in allowing each 
sex to reach its respective trait 
optima [6]? Perhaps this is all just 
too far off-piste for a book largely 
concerned with documenting 
sexual differences and their 
causes, but a bit more discussion 
on the consequences of sexual 
dimorphism would have appealed 
to my prejudices. Again, this should 
not be taken as a slight against the 
book.I initially suggested that a book 
need two things — a tale and an 
audience — and I hope I have at 
least partly conveyed some of 
the wonder in the tale. There is 
some truly bizarre biology here, 
and the book does a great job 
in explaining how “nature red in 
tooth and claw” extends to sexual 
interactions, from parasitic males 
to infanticidal ones. So what of the 
audience? Well, students of biology, 
professional and amateur, are the 
reported target, and pleasing both 
simultaneously is a hard task, but I 
think this book achieves this aim. It 
is ambitious, it is an excellent natural 
history chronicle and it is a nice 
encyclopedia of sexual differences. 
Overall, a good one for the library, I 
think.
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